Cellular and humoral immunity to purified protein derivative (PPD) in PPD skin reactive and nonreactive patients with pulmonary tuberculosis: comparative analysis of antigen-specific lymphocyte proliferation and IgG antibodies.
To evaluate in vitro reactivity against tuberculin purified protein derivative (PPD) in patients with active pulmonary tuberculosis scoring either positive or negative upon intradermal PPD application (PPD-DTH). Two groups of patients with pulmonary tuberculosis, 22 PPD+ and 22 PPD-, were studied. Peripheral blood mononuclear cells (PBMC) were assayed for in vitro proliferation to PPD antigen, phytohaemagglutin, concanavalin A, and pokeweed mitogens. In the proliferation assay PBMC were incubated in a medium supplemented with serum (20% concentration) from healthy donors, autologous serum, or allogenic serum. Anti-PPD IgG concentration in patients sera were analyzed by ELISA. CD3+ lymphocytes from 10 patients in each group were tested for the expression of surface activation markers (HLA-DR and CD25/IL-2 receptors) by flow cytometry. PPD- patients showed clinically and radiologically more advanced forms of pulmonary tuberculosis as compared with PPD+ patients. PBMC from both groups of patients proliferated in response to PPD effectively, but significantly higher de novo DNA synthesis was observed in PPD+ patients (p<0.001). Proliferative activity was not affected by the type of the serum supplement (autologous or allogenic) in the culture medium. Mitogen stimulation elicited similar proliferative responses in both groups. Similar percentages of T-lymphocytes and T-lymphocytes expressing CD25 activation markers were observed in both groups of patients. There was a borderline difference in the percentage of CD3+HLA-DR+ lymphocytes between these two groups of patients (p=0.05). At 1:1000 serum dilution a significant difference (p=0.002) in anti-PPD IgG concentrations was found between PPD- and PPD+ patients. Patients with active pulmonary tuberculosis with a more favorable clinical course have a more potent specific cell-mediated immunity to PPD (positive skin reactivity in vivo and significantly greater lymphocyte proliferative response in vitro) than patients with a clinically more severe form of the disease. The concentration of PPD specific IgG in the serum appears to be higher in patients with relatively more severe forms of the disease.